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(54) Receiver 



(57) Receiver comprising a cascade of one to N res- 
onance amplifiers (SA1 ,SA2,SA3), an output thereof 
being coupled to signal processing means for deriving 
a baseband modulation signal. To improve the signal to 
noise ratio said cascade is included in an RF input stage 



of the receiver for a distributed selective amplification of 
an RF reception signal, preferably with an impedance 
level of the individual resonance amplifiers 
(SA1 ,SA2,SA3) within said cascade of first to N reso- 
nance amplifiers increasing in signal downstream direc- 
tion. 
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Description 

[0001] The invention relates to a receiver comprising 
a cascade of first to N resonance annplifiers, an output 
thereof being coupled to signal processing means for 
deriving a baseband nnodulation signal fronn a selected 
signal. Such receiver is known fronn US patent 
5,220,686 and is based on a conventional superhet con- 
cept, in which said cascade is used in the IF part of the 
receiver to selectively annplify an IF signal. 
[0002] Said cascade of first to N resonance annplifiers 
is on itself suitable for integration. However, the use 
thereof in a superhet receiver does not allow for full re- 
ceiver integration, because of the specific system archi- 
tecture of the conventional superhet concept. The ad- 
vantages of fully integrated receiver architectures over 
conventional receiver architectures are known: they will 
offer a much smaller physical size and a much lower 
cost price. Such monolithically integrated receivers are 
in particular advantageous for use in specific applica- 
tions, including clock controlled devices (e.g. radio's in 
PDAs, lap-tops, GSM, etc). Up to now the performance 
of these fully integrated receiver architectures was al- 
ways lower due to the limitations of the signal process- 
ing properties of active devices compared to the (dis- 
crete) passive ones. Important indicators of signal 
processing performance are e.g. sensitivity, far-off and 
channel selectivity, dynamic range and tuning behav- 
iour. 

[0003] The cost price of a monolithic integrated re- 
ceiver is, as of any IC. a complex quantity being deter- 
mined a.o. by external components (X-tal, antenna, 
large time constants), chip area and yield (matching, 
spread). 

[0004] It is a first object of the invention to offer a re- 
ceiver architecture, which can be monolithically integrat- 
ed. 

[0005] It is a second object of the invention optimise 
the price/performance ratio of such monolithically inte- 
grated receiver. 

[0006] It is a third object of the invention to provide 
measures to decrease the chip area of an integrated re- 
ceiver without giving in on perfomnance.. 
[0007] A receiver comprising a cascade of first to N 
resonance amplifiers, an output thereof being coupled 
to signal processing means for deriving a baseband 
modulation signal, according to the invention is there- 
fore characterised in that said cascade is included in an 
RF input stage of the receiverfor a distributed selective 
amplification of an RF reception signal. 
[0008] The invention is based on the recognition that 
with a selective RF signal amplification distributed over 
a number of cascaded resonance amplifiers, various pa- 
rameters of the individual resonance amplifiers, such as 
noise figure and far-off selectivity work out differently on 
the overall characteristic of the cascade, dependent on 
the position of the resonance amplifier in the cascade. 
The noise figure of the first resonance amplifier, i.e. the 
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resonance amplifier being first supplied with the RF re- 
ception signal, has a larger weight in the overall noise 
figure of the cascade as a whole than its succeeding or 
second resonance amplifier and so forth. On the other 

5 hand, the far-off selectivity of the first resonance ampli- 
fier may be much less, or in other words the bandwidth 
may be larger, without giving in on the overall far-off se- 
lectivity of the cascade as a whole, than the second one, 
and so forth. With the measure according to the inven- 

10 tion an optimised trade-off between said signal param- 
eters can be obtained, allowing for further receiver sig- 
nal processing with circuitry, which in itself is very much 
suitable for integration. 

[0009] Therefore, a preferred embodiment of a receiv- 
es er according to the invention is characterised in that the 
noise figure of the individual resonance amplifiers within 
said cascade of first to N resonance amplifiers decrease 
in signal upstream direction. For an implementation of 
this measure, use is made of the recognition that for a 
20 selective resonance amplifier as mentioned above, 
Vnoise=sqrt(fc/(B*C) in which Vnoise represents the 
noise figure of a resonance amplifier, fc the center pass- 
band frequency of the resonance amplifier, B the band- 
width and C the capacitance value of the resonance am- 
25 plifier and allows for to an optimised trade off between 
Vnoise, B and C per each resonance amplifier in the 
cascade, without affecting the overall noise figure of the 
cascade as a whole. 

[0010] Preferably, a receiver according to the inven- 

30 tion is characterised in that the impedance level of the 
individual resonance amplifiers within said cascade of 
first to N resonance amplifiers increase in signal down- 
stream direction. This is equivalent to a decreasing scal- 
ing factor in downstream direction. 

35 [0011] This measure according to the invention allows 
to decrease all set currents (Ig, It, Ibw) and also the ca- 
pacitances C of the resonance amplifiers in the cascade 
in signal downstream direction, resulting in a decrease 
of the chip area needed. This reduction of scaling factor 

40 per each resonance amplifiers in signal downstream di- 
rection substantially reduces the total needed chip area 
of the RF input circuit without affecting the performance 
compared with the known receiver with identical stages. 
[0012] Another preferred embodiment of a receiver 

45 according to the invention optimised in terms of selec- 
tivity is characterised in that the bandwidth of the indi- 
vidual resonance amplifiers within said cascade of first 
to N resonance amplifiers decrease in signal down- 
stream direction. 

50 [0013] A further preferred embodiment of a receiver 
according to the invention is characterised in that the 
noise figure of the individual resonance amplifiers within 
said cascade of first to N resonance amplifiers decrease 
in signal upstream direction. 

55 [0014] These and further aspects and advantages of 
the invention will be discussed more in detail hereinafter 
with reference to the disclosure of preferred embodi- 
ments, and in particular with reference to the appended 
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Figures, in wliich corresponding elements have like ref- 
erences, showing in: 

Figure 1a a general circuitry diagram of a reso- 
nance amplifier for use in a receiver according to 
the invention; 

Figure 1 b-1 d various modes op operation of the res- 
onance amplifier of Figure 1a; 
Figure 2 a first embodiment of a receiver according 
to the invention; 

Figure 3 a second embodiment of a receiver ac- 
cording to the invention; 

Figure 4 a signal plot showing the effect of a selec- 
tivity increase of the resonance amplifiers in down- 
stream direction on the S/N ratio of the cascade as 
a whole; 

Figure 5 a signal plot showing the effect of a scaling 
factor Increase of the resonance amplifiers in down- 
stream direction on the S/N ratio of the cascade as 
a whole. 

[0015] Figure 1 a shows a selective resonance ampli- 
fier SA corresponding to the one shown in Figure 3 of 
US patent nr 5 220 686. The resonance amplifier SA 
comprises a cascade of first and second controllable 
transconductance amplifiers TC1 and TC2, an output of 
TC2 being negatively fed back through an inverter INV 
to an input of TC1 and outputs of TC1 and TC2 being 
coupled to respective mass connected parallel RC 
members R1 CI and R2C2. TC1 andR1C1 respectively 
TC2 and R2C2 functioning as first and second active 
poly-phase transconductance filter sections. The com- 
mon connections of TCI and R1C1, respectively TC2 
and R2C2, constitute quadrature cun-ent inputs lin, re- 
spectively I'in and/or quadrature voltage outputs Vout, 
respectively Vout. A set current It can be supplied to 
control temninals of TCI and TC2 to set the transcon- 
ductance of TCI and TC2 and therewith the resonance 
frequency fres of the resonance amplifier SA to a pre- 
determined value. The resonance amplifier SA is also 
provided with third and fourth controllable transconduct- 
ance amplifiers TC3 and TC4, each of which is fed back 
from the output to the input and is arranged at the out- 
puts of TC1 and TC2, respectively. These transconduct- 
ance amplifiers TC3 and TC4 realise an extra negative 
resistor, which can be considered to be arranged paral- 
lel to the parallel RC members R1C1 and R2C2, respec- 
tively. By applying a fixed set current Ibw to control ter- 
minals of TC3 and TC4, the transconductance of TC3 
and TC4 and therewith the bandwidth or selectivity of 
the resonance amplifier SA can be set to a predeter- 
mined value without affecting its tuning frequency. Fifth 
and sixth transconductance amplifiers TC5 and TC6 are 
Included between quadrature voltage inputs Vin and V'in 
of the resonance amplifier SA on the one hand and the 
above current Inputs lin and I'in of the resonance ampli- 
fier SA on the other hand. By supplying a gain control 
current Ig to control terminals of TC5 and TC6 the overall 
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gain of the resonance amplifier SA can be varied without 
affecting the resonance frequency fres and/or the band- 
width of the resonance amplifier SA. In the embodiment 
shown, the resonance amplifier SA can be used to se- 
5 lectively amplify a pair of phase-quadrature signals, 
hereinafter referred to as first amplification mode. 
[0016] By mutually coupling the quadrature voltage 
inputs Vin and V'in, respectively the quadrature voltage 
outputs Vout and Vout, as shown in Figure lb, the res- 
onance amplifier SA can be used to selectively amplify 
a single phase input signal into a single phase output 
signal hereinafter referred to as second amplification 
mode. 

[0017] By mutually coupling the quadrature voltage 
^5 Inputs Vin and V'in of the resonance amplifier SA, as 
shown in Figure 1c, the resonance amplifier SA selec- 
tively amplifies a single phase input signal, while con- 
verting the same into a pair of phase-quadrature output 
signals Vout and Vout, this mode of operation of the res- 
^0 onance amplifier SA being hereinafter referred to as 
third amplification mode. 

[0018] By mutually coupling the quadrature voltage 
outputs Vout and Vout, the resonance amplifier SA se- 
lectively amplifies a pair of phase -quadrature input sig- 
25 nals while converting the same into a mon-phase output 
signal, this mode of operation of the resonance amplifier 
being hereinafter referred to as fourth amplification 
mode. 

[0019] The description of the resonance amplifier SA 
30 given sofar is sufficient for a proper understanding of the 
invention. For more information of the resonance ampli- 
fier SA, reference is made to the above US patent 5 220 
686. 

[0020] Figure 2 shows an embodiment of a receiver 
35 according to the invention comprising a cascade of re- 
spectively first to N (N=3) resonance amplifiers SA1 . 
SA2, SA3, hereinafter also referred to as "cascade", for 
a selective amplification of an RF reception signal being 
supplied from antenna means ANT to an RF input of the 
^0 cascade. Each of the resonance amplifiers SA1, SA2, 
SA3 con-espond to the one of Figure 1 b operating in the 
above second amplification mode, however according 
to the Invention, they differ mutually in their settings with 
regard to the bandwidth orselectivity and/or their scaling 
45 factor or impedance level, such that: 

the bandwidth of SA3 Is smaller than the bandwidth 
of SA2 and the bandwidth of SA2 is smaller the 
bandwidth of SA1 , I.e. the bandwidth of the reso- 
50 nance amplifiers SA1 , SA2 and SA3 decreases in 
signal downstream direction. Such bandwidth set- 
ting Is obtained by a proper set value for the band- 
width set currents Ibw of SA1, SA2 and SA3. The 
selectivity of the resonance amplifiers SA1, SA2 
55 and SA3 therewith increases in signal downstream 
direction. 

the bias setpoints or scaling factor of the resonance 
amplifier SA1 is larger than the bias setpoints or 
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scaling factor of the resonance amplifier SA2, which 
in its turn is larger than the bias setpolnts or scaling 
factor of the resonance amplifier SA3. As a result 
thereof the capacitance C and therewith the imped- 
ance level of SA1 , SA2 and SA3 increases in signal 
downstream direction allowing to reduce the chip 
area, necessary for an implementation of the cas- 
cade, without giving in on the overall noise figure of 
the cascade. 

Said cascade of first to N resonance amplifiers is cou- 
pled to baseband signal demodulation means compris- 
ing a.o. a tuning oscillator TO providing a pair of phase 
quadrature oscillator signals fi (0**) and fq (90**), the in- 
phase oscillator signal fi (0°) being supplied as a local 
synchronous RF carrierto a carrier input of the synchro- 
nous detector SD and the quadrature phase oscillator 
signal fq (90**) being provided to a carrier input of the 
phase detector PD. The tuning oscillator TO is prefera- 
bly implemented by using a regeneratively fedback res- 
onance amplifier (not shown). The phase detector PD 
is included in a phase locked loop (PLL) comprising a 
loop filter LP1 coupled between an output of PD and a 
tuning control input of the tuning oscillator TO. The PLL 
provides a negative feedback of phase differences be- 
tween the carrier signal of the selectively amplified out- 
put signal of the cascade on the one hand and the phase 
quadrature oscillator signal of TO on the other hand, 
therewith phase synchronising the pair of phase quad- 
rature oscillator signals to the incoming RF carrier sig- 
nal. The tuning oscillator TO is also manually variable 
to a wanted RF earner frequency with a tuning control 
current It supplied to a tuning control input of the tuning 
oscillator TO. Along with the tuning of TO, the tuning 
control current It is also supplied to tuning inputs of SA1 , 
SA2 and SA3 to secure a mutually parallel tuning be- 
tween TO on the one hand and SA1 , SA2 and SA3 on 
the other hand. Outputs of the synchronous detector SD 
and the amplitude detector PK are coupled to first and 
second switching terminals of a switching device S for 
connecting one of those detectors to a common output 
terminal of the switching device S. Said common switch- 
ing device output terminal Is coupled to baseband mod- 
ulation signal processing means, comprising a lowpass 
filter LPS for selecting the useful baseband modulation 
signal, e.g. an audiosignal, from the output signal of the 
switching device S. 

[0021] The switching device S is controlled by an in- 
lock detector LD being coupled between an output of 
the loop filter LP1 on the one hand and a switching con- 
trol temninal of the switching device S on the other hand 
and detecting the in-lock.state of the PLL from the level 
of the oscillator phase control signal in the PLL. The im- 
plementation of such in-lock detector LD lies within the 
normal abilities of the skilled man, reason for which no 
further details of the in-lock detector LD is given. The in- 
lock detector LD controls the switching device S to cou- 
ple an output of the synchronous detector SD to the 
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common output terminal of the switching device S when 
the PLL is locked to a wanted RF carrier frequency and 
to couple the amplitude detector PK to said common 
output terminal when the PLL is out of lock. If in lock, 
5 the output signal of SD provides a better signal-to-noise 
ratio than the output signal of PK. If the PLL is out of 
lock, i.e.fi (0**) is not phase/frequency synchronised with 
the RF carrier signal at the output of the cascade, then 
it is the amplitude detector PK providing a better signal- 
10 to-noise ratio than the synchronous detector SD. This 
secures an optimal reception of the receiver in temns of 
signal to noise ratio at varying signal reception quality. 
[0022] The gain distribution of the resonance amplifi- 
ers SA1 , SA2 and SA3 is chosen to optimise for the 
^5 noise figure of the cascade as a whole. Preferably, the 
signal gain per each resonance amplifier SA1 , SA2 and 
SA3 is chosen to decrease in signal downstream direc- 
tion. Furthermore, the receiver shown is provided with 
an AGC loop, which includes the synchronous detector 
SD being coupled through a lowpass filter LP2 to an in- 
put of gain control signal generating means C. The gain 
control signal generating means C derives gain control 
cun-ents Ig1 , Ig2 and Ig3 from the output signal of the 
low:pass filter LP2 being supplied to gain control input 
terminals of the respective resonance amplifiers SA1 , 
SA2 and SA3 of the cascade, such that any deviation in 
the signal input level of SD (and therewith also any de- 
viation in the signal input level of PD and PK) from a 
predetemnined set level is negatively fed back to the 
gain control input terminals of the respective resonance 
amplifiers SA1 , SA2 and SA3. This results in a reduction 
of such deviations, therewith effecting a stabilisation of 
said signal input level at said predetermined set level. 
[0023] Preferably, the gain factors of the gain control 
cun^ents Ig1 , Ig2 and Ig3 in the AGC loop are chosen to 
mutually deviate, such that a variation of the RF input 
signal level causes the gain of the first resonance am- 
plifier SA1 to vary stronger than the gain of the second 
resonance amplifier SA2 and the gain of the second res- 
onance amplifier SA2 to vary stronger than the gain of 
the third resonance amplifier SA3 of the cascade. This 
measure results in a further improvement of the signal- 
to-noise ratio of the cascade, which come in addition to 
the impovement in signal-to-noise ratio obtained with 
the above settings of SA1 , SA2 and SA3. 
[0024] The gain control ranges of SA1 , SA2 and SA3 
are furthermore chosen to be mutually shifted to provide 
a defended or delayed amplification in the respective res- 
onance amplifiers at a decrease of the received RF sig- 
nal carrier. Such deferred or delayed amplification is as 
such known and is to maximise the overall range of lin- 
ear amplification of the cascade. 
[0025] The implementation of gain control signal gen- 
erating means C providing the above specified functions 
lies on itself within the ability of one skilled in the art. 
[0026] The AM-receiver shown in this Figure 2 is suit- 
able for monolithic integration and may be used for re- 
ceiving various different categories of broadcasting sig- 
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nals, such as e.g. radio broadcast AM-signals, vestigial 
sideband television broadcast signals, etc.. 
[0027] Figure 3 shows a second ennbodinnent of a re- 
ceiver according to the invention in which the first reso- 
nance amplifier SA1 in the cascade operates in the 
above third mode of amplification, i.e. the inputs being 
coupled in accordance with the resonance amplifier SA 
as shown in Figure 1 c, and in which the second and third 
resonance amplifier SA2 and SA3 both operate in the 
above first mode of operation. The antenna means ANT 
supply a single phase RF input signal to the input of the 
first resonance amplifier SA1, in which it is selectively 
amplified and phase splitted in a pair of phase quadra- 
ture signals being supplied to a pair of phase quadrature 
input temninals of the second resonance amplifier SA2. 
In SA2 a further selective amplification takes place, the 
quadrature relationship of the pair of phase quadrature 
signals being further improved by the suppression of 
non-orthogonal frequency components occurring in the 
I and Q parts of the filter sections of the resonance am- 
plifier SA2. The pair of phase quadrature signals is again 
selectively amplified and improved in its quadrature 
phase relationship the third resonance amplifier SA3. 
[0028] SA3 supplies the in-phase component I of the 
so amplified pair of phase quadrature signals to a signal 
input of the synchronous detector SD, and the phase 
quadrature component Q thereof to a signal input of the 
phase detector PD. The phase detector PD is included 
in a PLL, which further includes a first lowpass filter LP1 , 
in the loop being followed by a lowpass filter LP4, which 
provide a tuning control signal to the tuning oscillator 
TO. The tuning oscillator TO generates a pair of phase 
quadrature signals fi(0°) and fq(90°), the in-phase os- 
cillatonsignal fi(0**) being supplied to a carrier input of 
the synchronous detector SD, the phase quadrature os- 
cillatorsignal fq(90*) being supplied to a carrier input of 
phase detector PD. The PLL of this receiver functions 
in accordance with the PLL of the receiver of Figure 2, 
in that it provides a negative feedback of phase differ- 
ences between the carrier signal of the selectively am- 
plified output signal of the cascade on the one hand and 
the phase quadrature oscillator signal of TO on the other 
hand, therewith phase synchronising the pair of phase 
quadrature oscillator signals to the incoming RF carrier 
signal. 

Unlike the receiver of Figure 2, the use of an amplitude 
detector, an in-lock detector and a switching device is 
avoided in the present receiver in that an output of the 
synchronous detector SD is followed through a lowpass 
filter LPS by a first squaring device SOI and an output 
of the first lowpass filter LP1 by a second squaring de- 
vice SQQ. Outputs of these first and second squaring 
devices SQI and SQQ are coupled to an adder device 
AD providing an signal addition of the squared compo- 
nents |2 and Q2 of the phase quadrature baseband am- 
plitude modulation signal of the RF input signal, result- 
ing in a detection of said baseband amplitude modula- 
tion signal being reflected in v(|2 + Q2). Although not 
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strictly necessary, this baseband amplitude modulation 
signal may optionally be further selected in a lowpass 
filter LP6 following the adder device AD. 
[0029] The output of the adder device AD is fed back 
5 to the cascade through a second lowpass filter LP2, 
therewith forming an AGO loop, functioning in accord- 
ance with the AGO described with reference to the re- 
ceiver of Figure 2. 

[0030] Also this second embodiment of the receiver 
according to the invention is suitable for monolithic in- 
tegration, while providing at least comparable receiver 
performance as non-integratable receivers such as 
those using the above superhet receiver concept. 
[0031 ] Figure 4 shows a signal plot demonstrating the 
increase in signal to noise ratio or noise figure as a func- 
tion of the RF signal voltage input level for an existing 
prior art Philips IC TEA 5551 in curve a, for an existing 
prior art Philips IC TEA 5762 in curve b, for a cascade 
with SA1, SA2 and SA3 having mutually equal band- 
width or selectivity Q=5 in curve c and for a cascade with 
SA1, SA2 and SA3 having increasing bandwidth or se- 
lectivity Q in signal downstream direction according to 
the invention: for SA1 : Q1=2; for SA2: Q2=5,5 and for 
SA3: Q3= 10 in curve d. The scaling factors or imped- 
ance levels of the resonance amplifiers SA1 , SA2 and 
SA3 in all these cases have been chosen at a mutually 
equal value 1 . 

The improvement in signal-to-noise ratio (or sensitivity) 
resulting from the increase in bandwidth or selectivity In 
signal downstream direction appears cleariy for RF sig- 
nal voltage input levels below 50 dBuV. 
[0032] Figure 5 shows a signal plot demonstrating the 
increase in signal to noise ratio as a function of the RF 
signal voltage input level for the above existing prior art 
Philips IC TEA 5551 in curve a: for the above existing 
prior art Philips IC TEA 5762 in curve b, for a cascade 
with SA1 , SA2 and SA3 having respective bandwidth or 
selectivity values Q1=2; Q2=5 and Q3=10 in signal 
downstream direction according to the invention and 
mutually equal scaling factor or impedance value 1 in 
curve c and for a cascade with SA1 , SA2 and SA3 hav- 
ing respectively the same increasing bandwidth or se- 
lectivity values Q1 =2; 02=5,5 and Q3=1 0 as well as re- 
spective scaling factors or impedance levels SF1=2, 
SF2=0,75 and SF3=0,25 according to the invention in 
curve d. The improvement in signal to noise ratio ob- 
tained with the measure to decrease the scaling factor 
or to increase the impedance level for the resonance 
amplifiers SA1 , SA2 and SA3 in the cascade in signal 
downstream direction comes in addition to the improve- 
ment resulting from the increase in bandwidth of the res- 
onance amplifiers SA1, SA2 and SA3 in the cascade in 
signal downstream direction, as becomes most cleariy 
apparent for RF signal voltage input levels below 42 
dBuV. 

[0033] The person skilled in the art of radio design will 
recognize further policies to be followed within the ambit 
of the present invention, the scope of which has justfully 
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been determined by the appended claims hereinafter. 
For example, the invention can be used not only in AM 
radio and AM vestigial sideband television signals, but 
in all types of receivers, using a selective RF part. Fur- 
thermore, the cascade may include any number of res- 
onance amplifiers, the AGC circuit may be simplified to 
control the gain of the resonance amplifiers in the cas- 
cade similarly. The fixed setting of the bandwidth of the 
resonance amplifiers SA1 , SA2 and SA3 in accordance 
with the invention nnay be realised electronically by ap- 
plying a properly chosen fixed set cun-ent Ibw to TC3 
and TC4 of the respective resonance amplifiers SA1, 
SA2 and SA3, as described above. However, the noise 
figure of the resonance amplifiers SA1 , SA2 and SA3 
may be further be reduced by leaving out TC3 and TC4 
and by dimensioning R1C1 and R2C2 in each such res- 
onance amplifier, such that a bandwidth setting of the 
resonance amplifiers SA1, SA2 and SA3 Is obtained, 
which is in accordance with the above chosen selectiv- 
ities of SA1 , SA2 and SA3 according to the invention. 
Apart from the reduction of the noise figure, this also 
reduces the circuit lay out complexity and the necessary 
chip area of each resonance amplifier. 



Claims 

1. Receiver comprising a cascade of first to N reso- 
nance amplifiers, an output thereof being coupled 
to signal processing means for deriving a baseband 
modulation signal, characterised in that said cas- 
cade is included in an RF input stage of the receiver 
for a distributed selective amplification of an RF re- 
ception signal. 

2. Receiver according to claim 1 , characterised in 
that the impedance level of the individual reso- 
nance amplifiers within said cascade of first to N 
resonance amplifiers increase in signal down- 
stream direction. 

3. Receiver according to claim 1 or 2, characterised 
in that the bandwidth of the individual resonance 
amplifiers within said cascade of first to N reso- 
nance amplifiers decrease in signal downstream di- 
rection. 

4. Receiver according to one of claims 1 to 3, charac- 
terised in that the noise figure of the individual res- 
onance amplifiers within said cascade of first to N 
resonance amplifiers decrease in signal upstream 
direction. 

5. Receiver according to one of claims 1 or 4, charac- 
terised by said first to N resonance amplifiers pro- 
viding a signal gain per each resonance amplifier 
decreasing in signal downstream direction. 
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6. Receiver according to one of claims 1 or 5, charac- 
terised by control means included in a gain control 
loop for controlling the gain of said cascade of N 
resonance amplifiers to provide a gain control sig- 
nal amplification for the respective first to N reso- 
nance amplifiers in the cascade, which decreases 
in signal downstream direction. 

7. Receiver according to one of claims 1 to 6 compris- 
ing a tuning oscillator, characterised in that the 
tuning oscillator provides a pair of 1 and Q oscillator 
signals, the I signal being supplied to a synchronous 
detector and the Q oscillator signal being provided 
to a phase detector included in a phase locked loop, 
an output of the synchronous detector being cou- 
pled to a first switching terminal of a controllable 
switching device, said phase locked loop being cou- 
pled to an in-lock detector supplying a switching 
control signal to a switching control terminal of said 

20 controllable switching device for switching through 
the output signal of the synchronous detector to 
baseband modulation signal processing means 
when the phase locked loop is in phase lock with an 
RF input carrier signal. 

25 

8. Receiver according to claim 7, characterised in 
that the output of the cascade of first to N reso- 
nance amplifiers is followed by an amplitude detec- 
tor, having an output being coupled to a second 

30 switching temriinal of the controllable switching de- 
vice for switching through the output signal of the 
amplitude detector to said baseband modulation 
signal processing means when the phase locked 
loop is out of lock. 

35 

9. Receiver according to one of claims 1 to 6, charac- 
terised by the cascade of first to N resonance am- 
plifiers providing a pair of phase quadrature signals, 
the in-phase component thereof being supplied to 
a synchronous detector, the quadrature phase com- 
ponent thereof being supplied to a phase detector 
included in a phase locked loop, outputs of the syn- 
chronous detector and the phase detector being se- 
lectively respectively coupled to first and second 
squaring devices, outputs of said squaring devices 
being coupled to signal inputs of an adder circuit 
having an output followed by baseband modulation 
processing means. 

50 10. Receiver according to claim 9, characterised in 
that an output of the adder device is included in an 
AGC loop controlling the gain factor of each of the 
first to N resonance amplifiers in the cascade. 

55 11. Receiver according to one of claims 1 to 10, char- 
acterised by said resonance amplifiers comprising 
active poly-phase transconductance filter sections. 
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